IN A RECENT publication (Ghaffar et al., 1974) we reported that peritoneal exudate (PE) cells from C. parvum treated mice powerfully inhibit tumour growth in vitro. Similar anti-tumour activity has been shown to be stimulated in the peritoneal exudate cells of mice following infection with bacteria (Ashley and Hardy, 1973) and parasites (Hibbs, Lambert and Remington, 1972; Keller, 1973 Keller, , 1974 and following immunization with unrelated antigens (Evans and Alex- ander, 1 972a). We have also reported that administration of C. parvum inhibits tumour growth in vivo, not only in intact mice but also in T cell deficient mice prepared by thymectomy, whole body irradiation and transplantation of isogeneic bone marrow (Woodruff, Dunbar and Ghaffar, 1973) .
In the present experiments, we have sought further information about the mechanism underlying this anti-tumour effect, and have attempted to categorize the cell population involved.
MATERIALS AND METHODS
Mice.-Female CBA mice aged 7-9 wNveeks were used as donors of tumour cells and also, in most of the experiments, as donors 2 of effector cells. In some experiments, however, effector cells were obtained from either T cell deprived mice (v. infra), or 7-8 week old male homozygous (nu-nu) athymic (nude) mice (obtained from the MRC Laboratory Animal Centre, Carshalton, Surrey).
Tumour.-The tumour studied was a CBA fibrosarcoma originally induced with methyleholanthrene and stored in liquid nitrogen after 15 transplant generations. It wNvas transplanted once more before being used in the experiments.
Tumour cell culture.-The method for the cultivation of tumour cells in vitro has been described in a previous paper (Ghaffar et al., 1974) .
Effector cells.-Mice were injected intraperitoneally (i.p.) with 0-2 ml of a killed suspension of C. parvunm (Wellcome Foundation Strain CN6134, Batch WEZ174). PE cells, or in some experiments lymph node cells, were harvested 4 days later, the former by washing the peritoneal cavity with 2-4 ml of RPMI-1640 medium containing 10 i.u. heparin/ml, and the latter by gently disrupting axillary and inguinal lymph nodes in a hand operated glass homogenizer. Non-injected mice of similar age and sex wvere used as control cell donors.
The cells wvere washed twice and suspended in the growth medium (RPMI-1640 medium containing 10% foetal calf serum, glutamine 2 mmol/l, penicillin 100 u/ml and streptomycin 100 ,ug/ml) at a suitable concentration.
Removal and recovery of adherent cells.-PE cells froin test and control mice were suspended in growth medium at a concentration of 2-5 x 106 cells per ml, and 2-5 ml of this suspension was incubated at 37°C in plastic (tissue culture grade) petri dishes (Falcon Plastics). After 30 min incubation the non-adherent cells were removed by gently rocking the petri dish and decanting the medium. T cell deprived mice.-The T cell deprived mice used in these studies were prepared by the standard method of adult thymectomy, lethal x-irradiation and bone marrow cell reconstitution. The criteria for the thymic deficiency in these mice were as described earlier (Woodruff et al., 1973 Test systenm. The cytotoxic* test, applied in these studies wras similar to those described earlier with a few modifications (Ghaffar et al., 1974) . 0-1 ml of a tumour cell suspension containing 40 x 103 cells/ml was seeded into each well of disposable plastic microculture plates (Linbro IS-FB-96). The plates were covered with a lid and incubated overnight, at 37°C in a humid atmosphere containing 500 CO2 to allow the tumour cells to adhere to the plastic surface; effector cells (0 1 ml of a suspension of the concentration required to give an effector to target cell ratio of 10, 20, 40 or 80) or culture supernatants wTere theii added. The plates were incubated for a further 48 h, after which 0.1 ml medium was removed from each well and replaced by 0-1 ml medium containing 0-25 ,aCi 1251-iododeoxyuridine (1251UDR; Radiochemnical Centre, Amersham, England). The plates were reincubated overnight, washed gently to remove non-adherent cells and unincorporated 125IUDR, dried at 37TC and sprayed with plastic wound dressing. Individual wells were cut out with a hot wire and counted in a scintillation spectrometer. Control plates containing PE cells without tumour cells, after incubation with 125IUDR and subsequent washing, showed counts which did not differ significantly from background ( Fig. 1) , so it seems reasonable to assume that the experimental counts provide a valid measure of the radioactivity incorporated in the remaining tumour cells. Anti-tumour activity of non-adherent and adherent cells Previous observations reported from this laboratory showed that the antitumour activity of PE cells from C. parvum treated mice could be removed by incubation of these cells on a glass surface (Ghaffar et al., 1974) . In the experiments reported here, the peritoneal exudate cells from normal or C. parvum treated mice were incubated on a plastic surface and the adherent cells were recovered by vigorous washing with Dulbecco's solution " A " and then incubated with tumour cells at various effector to target cell ratios. In the first experiment the cells were tested at an effector to target ratio of 40: 1, and the results show that the non-adherent cells had no anti-tumour activity but that the antitumour activity could be recovered in the adherent cell population (Fig. 4) . In another experiment, using a lower (10: 1) effector to target cell ratio, the anti-tumour activity was actually higher in adherent cells than in the whole cell population (Fig. 4) , probably due to concentration of effector cells by the removal of the diluting non-adherent population.
Requirement of intact live cells for antitumour effect
The results summarized in Table I show that anti-tumour activity was strict- (a) Geometric mean of 4 cultures with the limits of one standard error. Ct/min (a) A reported from this laboratory (Ghaffar et al., 1974) and elsewhere (Hibbs et al., 1972; Keller and Hess, 1972; Olivotto and Bomford, 1974) .
We showed previously that the antitumour activity of a suspension of PE cells could be eliminated by incubation on glass but were unable to recover and CI (b) Olivotto and Bomford (1974) , would seem to exclude the possibility that the effect is mediated by substances released from macrophages, and is consistent with the view that contact between macrophages and tumour cells is essential for the inhibition of tumour growth in vitro.
The observed anti-tumour activity of PE cells from T cell deprived and (Ghaffar et al., 1974) we pointed out that the cytotoxicity of C. parvum activated macrophages was probably mediated by a mechanism different from that referred to above (Evans and Alexan- It has been reported that lymphocytes from mice sensitized to B.C.G. and other antigens could render macrophages from normal mice cytotoxic in the presence of the specific antigen (Evans and Alexander, 1972a, b) . In our experiments, however, lymph node cells from C. parvum treated mice failed to render normal PE cells cytotoxic in the presence of added C. parvum. The production of the factor SMAF involved in the stimulation of antitumour activity in mice treated with a number of antigens (Evans, Cox and Alexander, 1973) has been shown to be dependent on the presence of intact thymic function (Evans et al., 1972) . In contrast, the anti-tumour activity induced by C. parvum is independent of the presence of the thymus, and would thus seem to be mediated by a different mechanism to that which operates in the case of B.C.G. It is of interest that a similar thymus independent mechanism of macrophage activation has been recently reported by Keller (1974) .
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